Pollution potentials of heavy metals in soils around a Sawmill at Ado-Ekiti, Nigeria were evaluated. The geo-accumulation (I geo ) values were positive, less than 1.0 and within Class 1 I geo grade indicating none to moderate pollution of the soils by the heavy metals. Chi-square analysis showed that the I geo values were not significantly different at the various sampling distances indicating that the heavy metals were not spatially influenced in the soils. Co, Zn, Ni, Pb, Cd and Cr had positive Relative Pollution Potential (RPP) values at all sampling points with a few exceptions whereas, As and Cu had negative RPP except As (90 m, +0.93; 125 m, +0.15). The positive RPP values indicate the metals were likely introduced at the impact point while negative RPP values (As and Cu) would be from lithological sources but the Chi-square values were not significantly different. The indices did not point to serious pollution concerns.
Introduction
Increasing demand for timber products as building materials, furniture, industrial and domestic uses, artistic designs and decorative purposes due to rapid urbanization and civilization has projected the development of timber processing industries such as sawmills particularly in Ekiti State and the rain forest zone of Nigeria at large. Wood wastes from sawmilling activities are generated from different tree species and made up by bark, sawdust, slab, strips and substandard timbers and logs left to decay (Panshin et al., 1950) and the relative increase in heavy metals contents in timber dump sites and soils in sawmills has been attributed to sawmill wastes (Okonkwo et al., 2013; Osakwe, 2013) rather than being derived from the mineralogy and the weathering (Karbassi et al., 2008) .
Pollution of the natural environment by heavy metals is a worldwide problem as these metals are permanent and non-degradable in the soil and most of them have toxic effects on living organisms at certain concentrations (Chakra-borty et al., 2009) , the risk of which arises primarily from the mobility or transportation to water resources and bioavailability of heavy metals in the environment (Adriano et al., 2002) . Pollution indices are the tools used for evaluating the pollution potentials of heavy metals in soil, water and the environment (Egharevba and Odjada, 2002; Kargar et al., 2012; Wang et al., 2013; Ololade, 2014; Inengite et al., 2015; Achadu et al., 2016) . The increasing sawmilling activities thus necessitated the need for this work, conducted to evaluate the pollution potentials of heavy metals in soils in a Sawmill at Ado-Ekiti, Ekiti State, Nigeria using geoaccumulation index and relative pollution potential.
Materials and methods

Samples collection and chemical analyses
Surface (0-15 cm) and subsurface (15-30 cm) soil samples were taken using auger, from a Sawmill of over 20 years of operation in Ado-Ekiti, Nigeria at varying distances of 0, 30, 60, 90 and 125 m with 0 m being the point of impact or reference point and a background sample taken from an adjacent fallow land. The soil samples were air dried, crushed and screened through a 2 mm mesh size plastic sieve prior to chemical analysis. Total contents of As, Cd, Cr, Co, Cu, Pb, Ni and Zn were determined from one gram (1g) samples digested with 100 ml concentrated HNO 3 and HClO 4 in ratio 2:1 on a Tecator Digestion system and were determined on atomic absorption spectrophotometer (AAS, Buck Scientific 205 Model) (Ayodele and Shittu, 2016) . The heavy metals concentrations obtained were used to calculate the geo-accumulation indices and relative pollution potentials in order to evaluate the pollution potentials of heavy metals in the soils found in a sawmill.
Geoaccumulation index (I geo )
Geoaccumulation index, I
geo indicates the degree of pollution of soil with regards to the geochemical background concentrations of the polluting heavy metals. The I geo values were calculated using the equation first proposed by Muller (1969) , by multiplying the geochemical background concentrations of the metals each time by a constant, 1.5 in order to allow content fluctuations of a given substance in the environment as well as very small anthropogenic influences (Loska et al., 1997) . Geo-accumulation index is mathematically expressed in equation (1) below and distinguished classes shown in Table I 
Relative pollution potential of the metals
Relative pollution potential of a metal (pollutant) is a measure of the level of chemical interaction between the pollutant and the recipient. This was calculated using the method of Egharevba and Odjada (2002) as expressed in equation (2) Obtained values were further subjected to simple descriptive statistics using means and coefficient of variation (CV %) and Chi-square analyses. In order to distinguish the pollution potentials of the heavy metals, Aweto (1982) scale of variability was employed as follows:
Low variation (CV < 20%) Moderate variation (CV ≥ 20 < 50%) High variation (CV > 50%)
Results and discussion
Geoaccumulation index (I geo ) of the heavy metals
The geo-accumulation indices (I geo ) calculated for the assessed heavy metals in soils in a Sawmill in Ado-Ekiti, Nigeria were shown in Table II significantly different for all the metals at the various sampling distances indicating that the heavy metals were not spatially influenced. Spatially, I
geo mean values for the heavy metals also does not follow a particular trend on the basis of sampling distances but were in the order of Cd > Pb > Cu > Zn > As > Co > Ni > Cr considering the overall average, with Cd been the heavy metal with the most predominant pollution potential in the soils found in the Sawmill evaluated.
Relative pollution potentials of the heavy metals
The relative pollution potentials (RPP) of the heavy metals across the sampling depths were presented in Table IV . The It could be inferred from the values obtained according to Egharevba and Odjada (2002) that the assessed heavy metals with positive RPP values were introduced to the sawmill soils at the point of impact or contamination (0 m) whereas, negative RPP values (As and Cu) were not infused to the soils at the point of impact which could rather be from lithological sources. Osakwe (2014) also reported positive RPP values for some heavy metals in selected automobile workshops soils within Abraka metropolis, Delta State, Nigeria. All the heavy metals had higher RPP mean values at the subsoil depth except Co and Cr but Pb was indifferent at both depths (0.55). They all exhibited moderate (CV ≥ 20 < 50%) to high (CV > 50%) variations at both depths across all the sampling points. However, Co showed a low variation (CV = 10.92%) at the surface depth. values for all the heavy metals in soils found in a Sawmill at ) and the relative pollution potential of the surface and subsurface soils from the Sawmill were classified as unpolluted to moderately polluted soils with the studied heavy metals. The subsurface pollution indices values were higher than that of the surface depths. Although the findings indicated less polluted soils in the Sawmill but it should be noted that over a period, sawmill wastes contributes significantly to the relative heavy metals concentration in soils. Hence, there should be development of pollution prevention and reduction strategies to reduce the potential heavy metal pollution for areas undergoing spontaneous industrialization and urbanization. 
